The tem poral pattern of control by phytochrome of the enzyme lipoxygenase (EC 1.13.1.13) in the m ustard seedling (Sinapis alba L.) is described. The biosynthetic system which produces lipoxygenase does not respond to phytochrome (Pfr) up to 33.25 h after sowing (25 °C ). By this time the control by P fr comes suddenly and fully into play. At 48 h after sowing the system escapes from the control by P fr . Neither the beginning nor the end of the period of control is influenced by phytochrome. Interpretation of the data requires a double action control mechanism. It is argued that such a mechanism is necessarily a characteristic of development in m ulticellular organism.
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The tem poral pattern of control by phytochrome of the enzyme lipoxygenase (EC 1.13.1.13) in the m ustard seedling (Sinapis alba L.) is described. The biosynthetic system which produces lipoxygenase does not respond to phytochrome (Pfr) up to 33.25 h after sowing (25 °C ) . By this time the control by P fr comes suddenly and fully into play. At 48 h after sowing the system escapes from the control by P fr . Neither the beginning nor the end of the period of control is influenced by phytochrome. Interpretation of the data requires a double action control mechanism. It is argued that such a mechanism is necessarily a characteristic of development in m ulticellular organism.
In this paper we want to deal from an experi mental point of view with a major problem of deve lopment which has been repeatedly emphasized by developmental biologists (e. g., W a d d i n g t o n 1-2 or S t e r n 3) but is commonly neglected by molecular biologists familiar with only m icroorganism: the problem of a double action control mechanism in development of multicellular systems. Although in the present paper the problem is not solved, it is at least explicitly stated on the level of regulation of enzyme synthesis. The problem must be visualized clearly if speculations about the molecular mecha tactable form of phytochrome present in the dark grown mustard seedling is P r .
The P roblem on the Level of the Cell (Fig. 1) It is generally agreed 9 that the genetic inform a tion in most complete cells of a complex multicellular organism is identical with that of every other cell. W ithin a given organism the tremendous diver- 0 H. M o h r , Z. Pflanzenphysiol. 54, 63 [1966] . 7 J. H a n k e , K. M . H a r t m a n n , and H. In terms of this background we now analyse phytochrome-mediated photomorphogenesis. There are no data against the assumption that phytochrome is the same in all the organs and cells of a seedling in whidi it occurs 8. However, the different organs and tissues of a seedling respond differently to the formation of Pfr. We do not need to discuss the m ultiplicity of displays 5, we only draw the conclu sion that the response which takes place depends on the specific state of differentation of the cells and tissues. Pfr can only trigger (or release) the re sponse. It has nothing to do with the specificity of the response. This point of view is emphasized in Acad. Sei. USA 65, 51 [1970] , temporal sequences of p rim ary and secondary d if ferentiation can be taken apart, not only logically but also experimentally. We postulate that the pro cesses of Pfr-mediated secondary differentiation are fully programmed in the pattern of prim a ry diffe rentiation. We further postulate that the process of prim ary differentiation is independent of phyto chrome. To check these postulates experimentally, we make use of the fact that synthesis of lip oxy genase is controlled by Pfr in the mustard seedling. 
The Problem on the Level of E nzym e Synthesis

M aterials and M ethods
Standard techniques for photomorphogenetic research with mustard seedlings were used 6. The seedlings were grown continuously at 25 °C. A standard far-red source6 which maintains a P fr/P to t ratio in the order of 0.025 in the mustard seedling was used at an irradiance of 350 / / w e m ' 2. The enzyme assay was des cribed previously10_u. The whole seedlings were used for extraction. Approximately 90% of the total extractable enzyme of the seedlings is localized in the cotyledons. The enzyme appeared homogeneous on suddenly into play, whereas at 48 h after sowing, the seedling suddenly and completely escapes from the control by Pfr . Enzym synthesis is resumed even under continuous far-red. Exactly the same tempo ral pattern is observed if the onset of continuous far-red is 24, 3 3 .2 5 or 36 h after sowing (Fig. 3 ) . Even in the latter case the time of escape is at 48 h after sowing and the rate of enzyme synthesis after resumption is the same as with the other programs. The kinetics after resumption return to the dark kinetics. We have never found indications of an overshoot above the dark kinetics. Figs. 4 , 5, and 6
show clearly that the system which produces lipoxy genase always escapes from the control by Pfr at 48 h after sowing. 
Spectrophotometric measurements of phytochrome performed with mustard cotyledons by S c h ä f e r
according to M a r m e 's m ethod s8' 12 indicate that neither at 33 .2 5 h nor at 4 8 h are there any abrupt changes in the amount of detectable phytochrome 13. Furthermore, it can be concluded on the basis of the available data that before 3 3 .2 5 h as well as after 48 h, the level of Pfr in the far-red is well above the threshold le v e l10,13. Therefore it is im-12 D. M a r m e , P lanta 88, 58 [1969] . 13 E. S c h ä f e r , Personal Com munication. fering levels of Pfr the system escapes from the con trol of Pfr under all circumstances at 48 h after sowing. We conclude that the temporal pattern of response, summarized in Fig. 7 , must be determined Fig. 7 . A summary of the experim ental inform ation re garding the control of lipoxygenase increase by far-red light (i. e., by an amount of Pfr above the threshold level). Note that the responsivity of the system toward P fr changes ab ru p t ly in the sense of an all-or-none response. This is tru e as well for the onset (33.25 h) as for the term ination (48 h) of the period of responsivity.
by changes in the system on which Pfr acts and not by Pfr. In previous experim ents10 it was shown that Actinomycin D at 10 ,wg/ml completely and specifically inhibits the increase of lipoxygenase activity. Furthermore, it was con clud ed 10 that enzym turnover does not occur during the 4 8 h ex perimentation period and that any increase in enzyme activity represents a corresponding synthe sis 10. The half lives of the transcription inter mediates are relatively short while that of the enzyme is long 10. of the cycle'5 9. This is another description for the hormone independent regulatory process we call p rim ary differentiation.
We cannot explain yet p rim ary differentiation in terms of molecular biology. The causalities of pri mary differentiation are unknown not only in plants but also in animals. But we can by now at least clearly describe the problem (Fig. 1 ) .
There are models which might be useful in the further theoretical approach to the problem, e. g. the model elaborated by T 
